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Abstract of JP2002324823 

PROBLEM TO BE SOLVED: To provide a 
bonding device capable of performing 
soldering at high productivity without using 
flux. 

SOLUTION: The bonding device has a 
pressurizing part 6 for pressurizing a contact 
part by being pushed on the part to be 
contacted, a first gas jetting part 9 arranged so 
as to surround the circumference of the 
pressurizing part 6, and a second gas jetting 
part 8 arranged so as to further surround the 
outside of the first gas jetting part 9. In 
bonding, inert gas is jetted from the gas jetting 
parts 8, 9, and the space of the circumference 
of a pressurizing tool 6 is made a local low 
oxygen concentration space. 
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#£taffit*Sfcfc<0*om8Bfc. K*ffi8B<Djgffl«:Bi9ffl 

**fcH«<7>*MM*: * <b(c&9 ffitf <fc 5 KEBSJxfcB 2 
0^*a«fB4: Sr*i"5 - fc &«M8 fc"*" S*>r <f >^ 

[BB** 2] BafllfcEB^tfvf^v^BBK:*^ 
T, ttEtoE«*£fH-*3tt*»fc* #J1BS»»Sr±T 

tt, *B*»»K:S»*ii, mEtoffi»fcfcfcfcJ:Tlli 
[81**3] Bf**l^E«0#V7 f w i/^BBfc*^ 
tfVW ^SrlSRHI* < S C fc lc J;. 9 flt/& Lit / X/K 

^R*tbSC5e>^^^F«tt^^^R*tH^^:. tfrEaoffiy— fro) 

flHosn«r««nftfiiHRMffin fc -raw i <£>xm 
fc, 

flJEaJEy-^Sr^«>3£*fciaa[*-CJDS»L, ffifEiPJE 
2<DXgfc, 

«IE3!lPBEy-^J:^^«ffl««:WE^#***631 
^rtstWEawxatfc^r+srttrlWkfci-S*^ 

[ft** 5] Bg^/Ki^t, mEttft^yK*^ 
««Wfc^£ixfc»J-Kfc* /<* KtrB*.fi«Rfc. 
fiSEy-Kt#rE/<2/ Kt«r«^r5ttA/«tSr*U 
MEttA/*?!*. StrlB y - K<0 Jhffi-«* 9 - K<a«# ft£ 
frfcjE** ^ K 9 - K±ffi0ttA/£tt4>* < fc t>-»*s 
«9±*9ttA/*f7-f i/y hSr«JricLrt^rfcSr#» 

fc-raKfc^y Ko 

[BWOfflBfcKH] 
[000 11 

[»HO«1-S&«#lH #»Wtt\ !>-KB**J*B 

[0 0 0 2] 

[ffi*ostff] r-^t!ir^5/N^ (tcp) m 



* a» ?> 1- s b**** * * as *e«8e# 
^(♦•LTiittTA^woJKHfcftaattbtffcs. 

So 

[0 0 0 3] 

M^inikifts. wtA/ff^ufktt, -aca^s-fr^fiA/ 
*r«r?weiB ur y - Kfctttf**.* y ^T&ftcisicFrgjii 

fc*, W:A/K^»ixtt^«<4a«Hfc4 0, y-<T£ 
*93gLtT5^fcA«T?*4<4S. *fc, 9^TB*fctt 
^«©»*itt#»v*fc* ttA/«Sr*fHi:|ia&i-5^S^ 

[0 0 0 4] «HR»«)ttA/^KfbfrMiMi-«ft:«t 

So U&»L*#e>, ttA/fcW«tt^Aa*#**»tt 
So *fc> ttA/^*t«*^tt^«ftlt«WS:fflL7Jx 

[0 0 0 5]*m 79y^^trffl^ftV^A/«f* 
ItSrKv^BttTfT 5 r fc <^-C# 8 #^-< v^3SB«r 
fcttl-SrfcfcBttfc+S. 

[0 0 0 6] 

[RB«r#*-r5fc«>©#»] ±EB»*rBril-rSfc» 

tt^^So -*-**>%* Bar^tiKHcfluoitbivt 

^^«£fcftEi-*fcft©JWflE»fc, S$DJEg&cD^B 
*r*9HtfJ:5KEB*ttfcBl©^*ai«fc, *WE 
£ l ©#**tttt©*B*r $ Htf J; 5 lclSB£ 

tLfc& 2 co^/^pftttiafc Sr^-fS r fc «rW»fc-t-5#^ 

t>t ^gg-efcSo 

[0 0 0 7] 

[0 0 0 8] **ito»IBo*yf-f v^in, 0 1 

9 BO J: 5 lcX«F^ i^— h 7 ic^ 9 tttt 
^-^X/V8, 9fc^WL'CV^So 
8, 9lt ttb^hBS^^^Srttb^-CEBUfct 



jaflflll £JMRl 4lcJ;oT#'<-£*uT^fi. 
i/-h7^aicrt:, #*»£K10 2, 1 0 3«J 
ixr^5<9> ^^^yX;P8, 9 11 ro^IKl 
0 2^-ttl ; etliS^$nX^5o ^ffiKl 0 2, 10 
3 0«»lCtt, ^*Affl 0 4, 1 0 5*»«Jhr 
^SAf 1 0 4, 1 0 511 MK^12S: 

^1 211 mmUl 3\Z&1&£tiX&L »J»ttl 3 

[0009] to&- iPEEy-^eil Biwpi:, a 
^tt^*PX$Jxfc*E«ffl» 1 0 8 fc , 1 0 8 co 

*«8^ffiLT^5JDflESPl 0 9fcSr-&tf 0 «*»M*1 

0 8«J:t«IPBE* 10 911 m^tt&ftttlC* 

*vC*3<9, €ttfi»*tl o sw&f&ztix^zm+i 0 7 

zt\c±*)%mi-z> 0 z<D%mz±^x, mmm 09 
Lott"cJnn»-ra*fig-c*)a Q *oee»i 0 9» 

^^^/HEj-Cfc^ Tffi^ttttO. 3mmX0. 3 
mm<DJEjjMXhZ> 0 1 0 8 <Bjfc«»fcttSK« 

*tl 1 Otfi: t>otf<bft, *PEEgi$l 0 9^1g^>? 
*-+5. tBRSttf 10 811 SftftKtRI* 10 6^1 

[0010] tits xmrnnrnmntf^Tj^rsim 

H ^yr^»^«:Mtaf:^7-^l 0 
lS:*fLTi^5. ^-^10 111 

^ir^pjEmsi 0 9 t<D&m&tt<oiz&i£XYmmmffi 

*r**/0*S. ^7^10 1OXYllttCPUll 

8fcJ;oT*J»3*i5. **5, *5M6<0«ffi-Ctt, 
/<— $>y Xyl^8 , 9 tf>5fc*g;*\ iP?» • JDffiy— yW6 OjO 
JE» 1 0 9 £ 9 t>±*«-tt«+ 6 «fc 5 \C#*'*—*JJ X 
/U8, 9<&fi£«:J£*T^5. 
[0 0 11] B3 0J:5l:X»^^ Ml n- 
K-fe/H 1 1 t'<*l 1 5&frLT«riblfBl 1 
fttte>tlTV>5 0 Wl 1 211 **s&®btltc%& 

1 1 3 1C«^LT*5 9, Ztl\Z£oX3LftZtlX^Zo 

13iCH 1r-xK^~^l 1 4#&9tt*#e>*vr 
*30> * 1 1 4*s£ttl 1 3£ln]if£$i*:3^ 

So rftlCjioT, AD^ • flPEy— ^6C0^DEEgi51 0 9 
fctf^f^V^tffefcfcff Loiter itf-OSS. f— 
* 1 1 4 (Dftffrl C P U 1 18 COfi^td Lfc# 
oTt-^-^ K9-f'<l 1 6dS»J»i-5. Kir 

/n 1 ijcttP-K-fe^*aai 1 7*s««*^ri3 

0, b-K*/H 1 lOttJ^SrE^tS^SEftLCPU^ 



[0 0 12] JR«»1 1 0ICI1 jRtt*rtftfflffll 

2 o*s»jffi$^-c*5o, jRi«#««a» 1 2 0 \mmn 1 

1 O^Mfc^LTCPU 1 1 8\CMjj1-Z>o 
Jim - M&y— A- 6 OiSST- 1 0 7 fcaflB'^^SrflM&i- 
5S«E«*ajR (*B1*) Kfl K?>f/<1 

P^/K/12, 1 3<0»f^H CPU1 1 8tcioT»J 

[0013] o^ic, ±ie#>tV >^@-c^>t'^ 
s 0 re-en ^7^^ar, (§4 (a) , 

(b) , (c) {C^UfcSS2 0<Ds<y FP 
C (7U**>?>7!J >MUKSffi) 30(^77-Y^ 

[0 0 14] S«2 OH 04 (a) *5j:tf (c) (OX 
OlC.mZmO. 3mm(D^iii2 2±l£, *I0. 4m 
m, fi£0. 7mm, 1 8 m mCOCui^^^S^ 
yK2lS:«ifet)Otfc5. *fc, ^s/K2 1ll - 
mz.4ffi*Rm$tiX&9* ^fS^t'^teO. 7m 
m£i^£g-C£>5 0 Stfll^ 2 211, I?£ 0. 3mmOA 

iRtomtthtt2 3\z**xmfihistix^z. mmm 

2 2J1 KJit, »ff*>W 2 3 

H Sn-Pb*fittA/f2 4^!; = — HSftTV* 
5 0 WIBJS2 2<0±B5fCtt, FPC3 0£<K@£ 

[0015] FPC30I1 B4 (b) ^3i;^ (c) O 
<t 5^aK ! J-f ^ KJB3 2±|C X HO. 2mm, f^20 
M m©C u»© !) - K 3 3 Lfcifi)ct?fc5. FP 

C3 OOaKU-T ^ KJB3 2(^(1, til mm, g^^l 0 
mmOKii?L3 4*$»«te>n, roJia?L3 4©»^"C 
fl 9-K3 3^tftHiL^4o-CV^-5 0 rc0Sii?L3 
3»#tf>y-K*>r i«:7 5>r — K3 1 iPf-S. 
^9^>^y- K3 l^g^fll )Kjlmm-C*>6o * 
fc, 79^^y-K3 lOEHH ^K2 10E1 
tl^D<, -WUL4»-T-C*B^IB«>t i y^«:0. 7 mm 
-?#>£o 4*5, 77-f>yy-K3 1, /<j/K2 10* 
®i:(l V^Jlfcf$»3Mm<DNiTifi»o§IS:^ 
LT, ff^O. 2/im(^Aufeo^I«cfiXtV> 

So 

[0016] CPU118H rt»$*vo>6^y 

[0017] £-f , CPU101H *-f— i^l 0 1 $r 
HT^SS«2 0*3<tt/FPC 3 OSr, *D^-*DJE^- 
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1) o r^flt ^^K2U77^fy^!i-K 

3 1 i5fcS«2 0*ScfctfFPC3 0 £ 

7^-X/g2 Sd^ffid/^U ^r^lOlCML 
TV>5 0 oflc, ir— K7-T^l 1 6lC}i^L 

0 9iaO^S (77^^U-K3 1 fcttA/«2 
4) *sj^i-5e*©ffi*-e**«fcT«lDE-*-6 <* 
7^7^5 2) e n— K-fc/H 1 l*5<fctfn 

- K-fe/^tH* l l 7ia^^^-lt^5MSlii 
0 9<OJE*d5, 1. 6MPa (10g//^K) 

i i 4 u^{f *nm-f 5o 

B$lc x CPU l l 811, SJfflSfll 3lcJg^UT§BB3^/u 

yn, 1 3SrB>ttffii--ra 0 rn^<ti9, 

*sJ;tfFPC3 0) ^B£ftTi*5Sraa*£##*a s 
JKojfJffi-Cf*, rSl£#*/*--iVX^8 f 9£&gL 

[0 0 18] *xyX5 2<0#**ffloBBtea»e> 1 5$> 
« % CPU1 1811 /<^*fc — h K7>f'*l l 9lrjg 

& 1 0 9 £ 1 5 0 tie 2 S?ffiiP^ Lr^ttSr^HBJDjR 
■T5 (^77/5 3) o <f^*Uo«l»^6i t «J0«* 

^ffl^SS^Iitt^ 1 2 0 p pm 
£-?ffi-pT Soldi 5«?*rif1-5r t^«^»feixr^ 

[0019] *r<D&fllffig&l 0 9£r 2 2 5-2 5 St^ 

7-f/<l 1 6i^^L-r, 8MPa (5 0g//<yK) 

4) o ftJJBES&l 0 9<0fift<&»J»tt, 5»®*f 1 1 

0:fc<fctff»®#&ffign 2 0OttWUfcfflfeSr j e=^- 

bft*«e>, /^t-fK7^<i 1 goflwe-t-saat 

^/v^S:W«i-5Ci:^J:9?T5« ^PEE$C 10 9 
OIE^OSOTIS, n — Kir/P 1 1 1 *SJ:tfn- K-fc/Hft 

1 1 4 0ISME«rP»rS-tl-J:9S3. 
[0020] *W»m SftU lSOtlcSofc 

i££ Utj/75 5) o 

[0 0 2 1] ±J6oJ:5^«^**tfcJS^»«>IT«SrtT 
oft. £i\ ^»^«^lft«i:«*3MEtoH«Sr 

*oj»*srH7^L«>-r 0 m&&m*. 9og 



y K*tf— KI44 Omm/m i n 7'!)3-h© 
teA/fc2 4 Off £14 3 5/im"Cfc5o 8^28^1 2 0 p 

£fUg2 2 S°C(DW&. S^»S 1 . 7N/m 

K±#U 2 4 0tt^3. 8N/mmOat^P) 

tt{Jtf-ST*S>5. »&i&£2 4 O^d&^T, 

ftfttf l 2 o p p m a <o b«< 4S fcSMEttttTf** 
lR]^*>f9, 1 20 p pm0^iJt«LT»£&aotf 

[0 0 2 2] of|C, =i- h<0teA,fc2 4 Off 

H8^L/cJ; =j— HlA/fc2 40ff 

J^2 3MmOi#lt ¥^t2. 8 N/mm<7)$frg-C 
:/y=-M4^£2 4(Off$£ff<1-ai3ft« 
ttiS<&9 3 5jimBi-Ctt3. 7-4N/mm03*S 

[0 0 2 3] (§17, El8lC^Lfc<t 5fcbf— /H* 

*Stt*ri"5tt«^3ftS*>ofc 0 ^7 5'7'5 4 0*MH 
#2 2 5^<0S***I4, ±T8^ffi-C«(tLfc, 
fi£#2 3 5X:<Dtmt. ttPMS^2 4 0«C"C»* 
g«3 0 0 ppm^h *&#Hft^«£LfcK# 

fc, **n*»« 2 4 0 tgii-cK*** 1 2 0 p p mO 

e>, *in»jaa[ 2 4 o^i-cs^saas 1 2 0 P P m 
»^»ss'Ctt4< ^-K-ew-rs 

[0024] o?ic, ^s^p p a$r^-r5/c^coy^r 
&&i*Mim&2 4 o°c£i±-v&mm&& 1 2 0 P P 

[0 0 2 5] y^T«^**<0*«fe^ov>TH9Srfflt^ 

v^y-K3 l«r4*(^^(c5f»9fttfTl 
8 0ftO*|RHC§|#»JASb-CFPC3 0*S«2 0^e> 
ttf U (09^777*9 1) , SS2 0$r^fiJffl"r^ 

(^75/792) o ^-h$nri/^cit 

A/^*2 4(D-aS^H^2 4 a^HNMnidSffre. o 

*:9 5*/<y K2 l©*ifr»fc**U , S«2 0±ic 
*ffc4FPC2 0S:ffill*«)L'C*«i-6 (^7^9 
3). ^M^^^/Ri^f^l 0 1(C^« 
Lx @5^7y7'5 1-5 5(Ci»9^3fR ^OilLT!) 
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^TlEH8citf>Blfl*S:l2 l 0{^*f o 4*5, iiam*A/£9 
5cot*^clfcii&fl;te:, 00. 2 3ramOI4^«#-^i 

Tfcofc :ni:^U, K^iBSS:3 00ppmiii5 

[0026] z<d£o\l *<i^lo^yf^ 
SlBte, AUK • JnEy-^6<oflH^jtf^/<-^y X/u 

[0 0 2 7] JRttfc^JMW)*^^ ^^K-C 

Lfce*SrB 1 1 X^Srrfi^i- 

nTB*&i-&<KR*&a (i2 0p.pm) Ksia-et 
mB^mttue kmbi- s - tm^^i: 
[0 0 2 8] *fc % ijfioaK^-O'^aSK-ett, 



i?/XA>8, 9\Z1-Z>zt t>Tf 

/ Xyu«r = fiB±(c«*afl|iSici-5 r 1 1> 

[0 0 2 9] ElS^^^r 4 V^HR-Ctt, 

X/U8 fc *f*/<-$V X/U9 ^&W*fc^JStt 

X/W8, 9"C34i:{-Rt*t?>tt-CV^5^T. B#MM£f+tt 
T »fc # ffl $ * 6 J: 9 ( £ -r 5 - fc fe t? # 6 o 
[0 0 3 0] B5©#>f-f^^«m 

^x-^i 0 i*Jtro^1-5r^»c<t9S«2 o& 

SPjRU 7 P Un-h(j:A,fc2 4^^{i^-r6r.i:t>^ 

B-e*s. 

[0 0 3 1 ] ±je<OHtt^Jgffi<02R >^ 

[0 0 3 2] II 5 (Dtfy^j y^^JW-CS^ Lfcf*£ftf> 

3loBBBt*>0, 75^y^»-K3 l©±Bfctt» 
^^r^n^2 4 0 < cr^ufc^> K^S 

S3 0 0 p pm-C«Df^2 4 0t-C«^Lfc»t» (R* 
th7 } J — hcDf*A/*:2 4<Dl¥£ 3 5 »m) IS. ^7 

5, -«W:r±A;fc*36sa!9±3&So-CW:A/*:7^ h 7 1 
fdo *fc, 8«12 0ppm-C*»2 4 0t^ 
SBtt«A/fc7>f U7h71 Sr»«LTV^fc#, (i^IftJO 

20ppmt«2 4 0 < t'C x ^M-MU^2 4 
[0 0 3 3] IUfc f 7^yF7 1 (Defile i: 
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0>BB«Srl2l Hc^fc HI 1 <0± o \z.\*A,1£7 << \sv 

IUfc*7^l/yh7 1^0 

[0 0 3 4] \th,1£7<< YtmtfLZfrX^Zm&U 

KA,1£tfi&Q±&V)n/vtiZ7<< \sy V 7 1 «r#ritL"CV* 
fc 0 ^^^r#, yj'Otry — F3 1 b'<y\r 2 1 k<0 

A//c<Dg*J?£te, 5 0-7 0^mi?fcof: 0 

itktZy* l/y h 7 1 ^^$tlTV>5 > #^{C»L 

milh&*)&^+ftX7 4 Uy h 7 1^77-f^!)- 
K3 1«:iorv^a^ 77^f V^y-K3 1 <0g| 

Mc»dt**l"CV*aa\ Xte* IU^7-<l/yh7 1^ 

77^^y-K3i <D*g£ft££ 5 <fc 5 WMM- 5 £ 
[0 0 3 5] 0 9O<fc5K!J^T£tTo;fcS^cO 

sgi2o PP m<Dimmwk&#w%x®m&&& &v 
^y-K3 \<o±m^iktLtm : h%>ft } o , m£\^*M 
y^r^i:77^y^y-K3i wtB 

i6JDttA/«9 5fc«»t5i:^ofiA/«i#* 
3[H]^y-<T^T*t, «9^5»*<&tt*ttlL 



[0 0 3 6] rJxKttU &3KS&3 0 0 p pmfcjltf 

Xs ft/vi£y4l'yb7l<Dte!&tf*+#kft?)* \*A, 
1*0&<tfyyJ>?})-h'3l<DmmztL*?) s L,fr 

0 p pm^Kffm frho i:t^y.yv?HLtl^ 

ofc^, *ft*-ey^r u y 

tfc. y^7 3[B]oi^t4[H]^«i:M 

[0 0 3 7] V^T^&VZK/vKWttmLliik})^ 

WBfctt* ^7 K2 1 A^tt*fflLTV^ttA/ftr<^tt"e 
HSOtfVf^ ^ Affile J: 2 0 p 

pmOfi»3R#H«C^y^r-eW:> y^T4l§rCt>f4A/ 

/^y K2 1 (D\*A,tzm±&7 } ) y ^i"5»*tW:ftv\ y 
^7 5Bm **tt*ULB«:»0. 2 mm £#9, 
y^KfttftCfc, iiSS3 0 0 p pm 

^i^l^y^rm 20 P p 

mtit«tttt*HiL(ids**<, y^r 30-cyy y 

p)H^o 3 o o P P m^*«*-e«>»&-cr4, 

yy4 *s>f y - K.3 1 <Ott.h1£ <DHf$ti±fc V » 

si\fc«\ /<y K2 i(ojmuctt[A/fcw#m^, 

/^y K2 10^«CIt*ofctt^«f4, y-K3 KOSfe 

^•■Ctt^y K2 1 ©^HBKltty— /U6^f»^eh>f9tC< 
v\ y^Tffl^ii*)li:A/*:9 5*s«ie*ixrv^a 

L, y-<TOfcWc:»ettA/fffe^«llciSffTV^<. r 
<0fc*, y^rSr*9 5g1-t, K2 l^P5«|d^e>tt 
A/«^tt*fflb"Ci^#, >^y ^v ? ^co/i^ 0 xv^< 
x^tt^o 1 2 0 p p m^tll, ^ 

-K3 lSr$]#Lfci#77-Y^y-K3 1 ^^rttc 
fcdJoT, y^rt*9 5SLTt>ttA/«Wi*tULrt:/h 

[0 0 3 8] ^m^<omm<o^>y'^y^ 
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[0 0 3 9] ±BRWCtt, B4 (a), (b) K^L 

Ell6l:±)2fUtWyf^yi/*S 

l ttft-y KS-T-l 6 1 dS*hW»9ftlt6ixfc 
U-^-^Vh 6 2 t. t^^'Va 6 2£5:f£ 

3<^Sffl^ttStRl 6 4aSEfi£*VCV^ 0 SSI 6 4 
A»6«ft^y K^l 6 1*T\ f-^ViXa VI 6 2 
Jsitf** y y^l 6 3©fi!lffitc»o-Cnv^-r^^F 
PC 1 6 6dSEBSixTV^o FPC166«^7 

tlt^^o FPC 1 6 6<D&m<Dl%mz\*, 77 

a >yv — ki 6 7^3fe-<riB@$nr^So r©?? 

V^y — Kl 6 7£\ I«16 4©^yH6 5« 

■CS^LTfc, K«R<0flMfltt*rR4 5 

KR&ffl^TfiSft^y K»R*JB&fcJ:tf y^T-Tar 

10 0 4 0] 

5 # ^^3SB*«»-r 5 r fc So 
[BBOffiULftRtPl] 

[Ell] **W^--3llS«*B^ < t5#>7 f -<^^«B<0 

[02] i i ^)^yf ^ y^gf o^*#tti lp®^ 

[BBS] 01<D#Vt^ V^3£g^J«*^««Sr^*f 

[04] **WO-SUfc^)»li-CS5^Lfc (a) g«£0 
±BBk (b) FPC©±BB, (c) SKi:FPCi: 

[si 5] *%w<o--nM(DMm<DXis<7j >rmm<om 



[06] HS^n-f-^-McJiStfVT^ v^ftft 

[El 7] $«^<o-Hi^iio)iKyf^ y^gf^s 
[0 8] ^jsw^-siite^jeffi^^^^^^H-cft 

^^t^77-Cfc5, 

[0 9] ^SSW^-SllSo^ffi^^v^-f v^jgRfcffl 

[010] **wo-jtifco»R©#>^-f y?mm* 

tVXyWcLfcgRfcfcfcita, **<f^!k#(trt>»lll 
[012] HiotKvt*^ y^8»^*5V>r^«t*«r 
M&iTfrryyyxhz. 

[013] ^^co-Sllfio^ffi^TKVx^v^SBlc: 
[014] 3|s:5l?qo-^JE(0^1icD^VT>r v^3£B£ 
[015] **WO-|t*^ffi«>#V7 f -f v^JSRSr 

jm vr y ^r*^ Lfciwo y ^raRt n^Ht*w 

[016] #*W<0-*Jli©jg«<0#^^y^KRSr 
K© (a) ftRSr^-fftttBL (b) m&tFPCt<D 
W**>RW] 

6 -flUR • aiffiy— 7-^i/-h, 8 

-v^yX/K 9-^/^-^yX/K 1 2-RBB/^ 
7\ 13HMM*. 14 -ARC 

Jg, 2 24-^!)a-hSn-Pb*fl 
teA/fc\ 2 3 0-7^>^yyh 

OK (FPC) , 3 1-77^^!)-K, 32-^y 
^ KJH. 3 3-y-K, 3 4-S»?L 71HUfc* 
yjisyY, 9 5-»fflOillDttA/*I, 10 1-^7- 
^ 1 0 2, 1 0 3 1 0 4, 1 0 5-^ 
^A^> 10 6-J»#, 10 9-JOE 

SB, 1 111-D-Kt/K 112--PI 

113-m 115- 
l 16-t-^-^K7^^ 117-n-K 
-feyuttffltt, 118-CPU, 119»'/^t-hK 
7>T^ 1 2 0-"JR«#«HJ». 



-7- 



[mi] [02] 
m 1 si 2 




-8- 



[05] 



IIS 6] 




[07] 



H7 



ms] 




[0 9] 



1 0] 



010 



109 




M-KI**<L | ^91 
-S3 




4 - 



E 



ft 



• 09 : ICOp am 



WEI: So 
Ol: I20ppm 



6 



6 















1 


1 1 


1 


2 


3 4 


5 




-10- 





-11- 



7ny h^- i/(Dj(x$ 

(51) Int. CI. 7 »JI2-^ 
G 1 1 B 21/21 

H05K 3/34 5 0 7 

<72)*W# KVl 3A- 



F I (#%) 
G 1 1 B 21/21 C 
H 0 5 K 3/34 5 0 7 N 

F*-A(#%) 5D042 NA02 PA10 TA06 

5D059 AA01 BA01 CA01 DA03 DA09 

DA36 EA08 
5E319 AA03 AB01 AC01 CC48 CC58 

CD26 GG03 GG15 
5F044 NN13 NN18 PP12 PP13 



-12- 



. ~ _ Page 1 of 1 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Bonding equipment characterized by having the pressurization section for being pushed 
against the part which should be joined and pressurizing a part for this joint, the 1st blow-of-gas section 
arranged so that the perimeter of this pressurization section may be surrounded, and the 2nd blow-of-gas 
section arranged so that the outside of said 1st blow-of-gas section may be surrounded further. 
[Claim 2] It is bonding equipment characterized by having the supporter which supports said 
pressurization section, and the moving part which forces said pressurization section on a part for said 
joint by moving said supporter up and down in bonding equipment according to claim 1, and for said 1st 
and 2nd blow-of-gas sections being supported by said supporter, and moving up and down with said 
pressurization section. 

[Claim 3] It is bonding equipment characterized by being the nozzle constituted when the exhaust nozzle 
of said 1st and 2nd blow-of-gas sections put two or more pipes in order without a clearance in bonding 
equipment according to claim 1, or the nozzle which has a slit-like exhaust nozzle. 
[Claim 4] The 1st process which inert gas is made to blow off from the blow-of-gas section arranged so 
that the perimeter of said pressurization tool may be surrounded while carrying out alignment of the 
pressurization tool to the candidate for junction, and makes space around said pressurization tool local 
hypoxia concentration space, The bonding approach characterized by having the 2nd process forced on 
said candidate for junction by the pressure which heated said pressurization tool to the temperature 
defined beforehand, and defined said pressurization tool beforehand, and said process of 3 which keeps 
away said pressurization tool and the blow-of-gas section from said candidate for junction. 
[Claim 5] The solder on breadth and this top face of a lead is the magnetic head to which it has the 
solder which joins a magnetic-head component, the lead electrically connected to said magnetic-head 
component, a substrate equipped with a pad, and said lead and said pad, and said solder is characterized 
by for at least a part rising and forming the solder fillet crosswise [ of this lead on the top face of said 
lead / whole ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bonding equipment and the bonding approach for 

soldering a lead terminal to a mounting substrate. 

[0002] 

[Description of the Prior Art] When joining a lead terminal with detailed flexible substrates, such as a 
tape career package (TCP), to a mounting substrate, it is common to solder using the precoat solder with 
which flux was applied. After it carries out alignment of the lead terminal and it carries out temporary 
immobilization on precoat solder first as a junction procedure, a joint is heated with a heating tool, 
melting of the solder is carried out and it is soldered. Flux is used in order to remove the oxide film and 
surface contamination film on the front face of solder. However, since dust and organic gas occur from 
flux in the case of heating, soldering which uses flux has a possibility that the dust and the organic gas 
which occur from flux may adhere to a field indicator or a record medium, and may become causes, 
such as malfunctioning and damage, by sealing form electronic equipment, such as a hard disk drive to 
which the mounting substrate is restored to the case etc. Therefore, the junction approach of not using 
flux is desired. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to solder without using flux, control of oxidation of 
the solder at the time of melting becomes a problem. Oxidation of solder poses a problem especially at 
the time of the repair which remelts the solder joined once and changes a lead. In order that the solder 
which remained in the substrate may oxidize, it becomes the cause by which the wettability of solder 
worsens, and repair is repeated and it becomes impossible because, to perform it. Moreover, if the 
wettability of solder is bad at the time of repair, it will be necessary to supply solder too many, the area 
of solder will become large, and soldering of a high-density lead will become difficulty. 
[0004] In order to control oxidation of the solder at the time of melting, the equipment of soldering is 
arranged in an inert gas ambient atmosphere, and it is possible to solder in an inert gas ambient 
atmosphere. However, the space of big inert gas containing soldering equipment is required, and a lot of 
inert gas is needed. Moreover, since it is necessary to break an inert gas ambient atmosphere whenever it 
takes a soldering member in and out of soldering equipment, to the mass production which receipts and 
payments of a soldering member take time and effort, and is asked for high productivity, it is unsuitable. 

[0005] This invention aims at offering the bonding equipment which can perform soldering which does 

not use flux for high productivity. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, the following bonding equipments are offered. That is, it is bonding equipment characterized 
by having the pressurization section for being pushed against the part which should be joined and 
pressurizing a part for this joint, the 1st blow-of-gas section arranged so that the perimeter of this 
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pressurization section may be surrounded, and the 2nd blow-of-gas section arranged so that the outside 

of said 1st blow-of-gas section may be surrounded further. 

[0007] 

[Embodiment of the Invention] First, the bonding equipment of the gestalt of one example of this 
invention is explained using drawing 1 , drawing 2 , and drawing 3 . 

[0008] The bonding equipment of the gestalt of this operation has the gas purge nozzles 8 and 9 attached 
in the buttress plate 7 so that a buttress plate 7, heating / pressurization tool 6 supported with the buttress 
plate 7, and heating / pressurization tool 6 might be surrounded like drawing 1 . The gas purge nozzles 8 
and 9 can be located in a line, arrange two or more pipes, respectively, and they are arranged so that 
heating / pressurization tool 6 may be surrounded in a duplex like drawing 2 . The periphery side of the 
gas purge nozzle 8 is covered by the metal plate 14. Gas passagewaies 102 and 103 are formed in the 
interior of a buttress plate 7, and the gas purge nozzles 8 and 9 are connected with this gas passageway 
102, respectively. The gas installation tubing 104,105 is connected to the edge of a gas passageway 
102,103. The gas installation tubing 104,105 is connected to the source of gas supply (un-illustrating) 
through the closing motion bulb 12. It connects with the control section 13 and the closing motion bulb 
12 has closing motion controlled by the control section 13. When a control section 13 changes the 
closing motion bulb 12 into an open condition, gas blows off from the tip of the gas purge nozzles 8 and 
9. With the gestalt of this operation, inert gas, such as nitrogen gas, is used as gas. 
[0009] Heating / pressurization tool 6 contains the plate-like part material 108 processed into the convex 
configuration, and the pressurization section 109 projected at the tip of the plate-like part material 108 
like drawing 1 . The plate-like part material 108 and the pressurization section 109 are constituted by the 
electric resistor, and generate heat by receiving supply of a current from a current source of supply (un- 
illustrating) through the terminal 107 currently formed in the plate-like part material 108. It is the 
configuration of heating to the temperature of a request of the pressurization section 109, forcing the 
pressurization section 109 on a bonding object, and heating it by this generation of heat. The 
pressurization section 109 is a product made from Inconel, and a configuration at the bottom is a 
0.3mmx0.3mm square. A thermocouple 1 10 is attached in the point of the plate- like part material 108, 
and it acts as the monitor of the temperature of the pressurization section 109. The plate-like part 
material 108 is attached in the buttress plate 7 through the electric insulator 106. 
[0010] Moreover, the bonding equipment of the gestalt of this operation has the stage 101 for carrying a 
bonding object. The stage 101 is equipped with XY drive for the alignment of a bonding object and the 
pressurization section 109. XY drive of a stage 101 is controlled by CPU1 18. In addition, with the 
gestalt of this operation, the tip of the gas purge nozzles 8 and 9 has determined that it is located by the 
die length of the gas purge nozzles 8 and 9 more nearly up than the pressurization section 109 of 
heating / pressurization tool 6. 

[001 1] Moreover, the buttress plate is attached in moving part 1 12 through the load cell 111 and the 
spring 115 like drawing 3 . Moving part 1 12 is engaging with the stanchion 113 with which the screw 
was turned off, and is supported by this. The servo motor 1 14 is attached in the stanchion 113, and when 
a servo motor 1 14 rotates a stanchion 113, moving part 112 can be moved to it up and down. By this, the 
pressurization section 109 of heating / pressurization tool 6 can be forced on a bonding object. 
According to directions of CPU1 18, the servo motor driver 116 controls actuation of a servo motor 114. 
The load cell detecting element 1 17 is connected to the load cell 111, and the output of a load cell 1 1 1 is 
changed into a pressure value, and it outputs to CPU. 

[0012] Moreover, the thermocouple detecting element 120 is connected to the thermocouple 110, and 
the thermocouple detecting element 120 changes the output of a thermocouple 110 into temperature, and 
outputs it to CPU1 1 8. The pulse heat driver 1 19 is connected to the terminal 107 of heating / 
pressurization tool 6 at the current source of supply (un-illustrating) which supplies a current pulse, and 
the current pulse to supply is controlled. Actuation of the pulse heat driver 119 and actuation of the 
above-mentioned closing motion bulbs 12 and 13 are controlled by CPU1 18. 
[0013] Below, a procedure in case the above-mentioned bonding equipment performs bonding, and 
actuation of each part are explained. Here, the case where bonding of the pad 21 of the substrate 20 
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shown in drawin g 4 (a), (b), and (c) and the premature start lead 31 of FPC (flexible printed circuit 
substrate)30 is carried out as a bonding object is explained to an example. 

[0014] A substrate 20 is equipped with the pad 21 which consists of a Cu layer with width of face of 
0.4mm, a die length [ of 0.7mm ], and a thickness of 18 micrometers on the resin layer 22 with a 
thickness of about 0.3mm, as shown in drawing 4 (a) and (c). Moreover, four terminals of pads 21 are 
arranged at the single tier, and its pitch between terminals is as high-density as 0.7mm. The resin layer 
22 is backed by the backing material 23 of aluminum film with a thickness of 0.3mm. The resin layer 22 
is constituted by the glue line for pasting up a polyimide layer and the backing material 23. Moreover, as 
for the pad 21, the precoat of the Sn-Pb eutectic solder 24 is carried out. Moreover, the tape layer 25 for 
carrying out temporary immobilization of FPC30 is formed in the top face of the resin layer 22. 
[0015] FPC30 is the configuration of having pasted up the lead 33 with a width of face [ of 0.2mm ], and 
a thickness of 20 micrometers made from Cu on the polyimide layer 32, as shown in drawing 4 (b) and 
(c). In the polyimide layer 32 of FPC30, the through tube 34 with a width of face [ of 1mm ] and a die 
length of about 10mm is formed, and the lead 33 is unreserved in the part of this through tube 34 at it. 
The thing of a lead of this through tube 33 part is called the premature start lead 31. The die length of 
the premature start lead 31 is about 1mm. Moreover, arrangement of the premature start lead 31 is the 
same with arrangement of a pad 21, and the pitch between terminals is 0.7mm with four terminals at a 
single tier. In addition, Au plating layer with a thickness of 0.2 micrometers is formed in the front face 
of the premature start lead 31 and a pad 21 by each through nickel substrate plating layer with a 
thickness of about 3 micrometers. 

[0016] CPU1 18 controls bonding like drawing 5 by reading the program beforehand stored in the 
memory built in, and performing it. Heating in that case and the profile of pressurization are shown in 
drawing 6 . 

[0017] First, CPU101 carries out alignment of the substrate 20 and FPC30 which are carried to the 
pressurization section 109 of heating / pressurization tool 6 by moving a stage 101 to the coordinate 
which was able to be defined beforehand (step 51). In addition, temporary immobilization of a substrate 
20 and FPC30 is carried out by the tape layer 25 so that a pad 21 and the premature start leads 3 1 may 
overlap, and it carries in the stage 101 here. Next, it directs to the servo motor driver 116, heating / 
pressurization tool 6 is brought close to a stage, and preliminary pressurization of the joint is carried out 
by the pressure which is extent which a joint (the premature start lead 31 and solder 24) contacts by the 
pressurization section 109 (step 52). A servo motor 1 14 is controlled and, specifically, the pressure of 
the pressurization section 109 which is acting as the monitor by the load cell 111 and the load cell 
detecting element 117 carries out preliminary pressurization so that it may be set to 1.6MPa (lOg / pad). 
CPU1 18 is directed to a control section 13, and changes the closing motion bulbs 12 and 13 into an open 
condition at coincidence. Thereby, nitrogen gas blows off from the tip of the gas purge nozzles 8 and 9, 
nitrogen gas is filled and the space where the bonding object inside the gas purge nozzles 8 and 9 (a 
substrate 20 and FPC30) is arranged is intercepted from external air. Since the gas purge nozzles 8 and 9 
are arranged to the duplex with the gestalt of this operation at this time, the gas purge nozzle 8 by the 
side of a periphery carries out the operation which prevents the contamination of the air from a 
perimeter, and the inside gas purge nozzle 9 achieves the operation which drives out outside the air of 
the building envelope where the bonding object is arranged. Thereby, the oxygen density of a building 
envelope can be reduced rapidly. 

[0018] After [ of initiation of the blow of gas of step 52 ] 15 seconds, it directs to the pulse heat driver 
119, and pulse current is heated to heating / pressurization tool 6, it heats a sink and the pressurization 
section 109 for 2 seconds at 150 degrees C, and CPU1 18 carries out preheating of the joint (step 53). 
Time amount until it performs preheating from initiation of a blow of gas is determined as the 15 -second 
back, because taking 15 seconds to fall by experiment beforehand to 120 ppm which the oxygen density 
of a building envelope makes a target is confirmed. 

[0019] It directs to the servo motor driver 116, heating the pressurization section 109 for 5 seconds at 
225-255 degrees C after that, and carrying out actual heating of the joint, and actual pressurization of the 
joint is carried out in the pressurization section 109 by 8MPa (50g / pad) (step 54). In addition, control 
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w of the temperature of the pressurization section 109 is performed by adjusting the current pulse which 
the pulse heat driver 1 19 supplies, acting as the monitor of the temperature which the thermocouple 1 10 
and the thermocouple detecting element 120 detected. Moreover, control of the pressure of the 
pressurization section 109 is performed by adjusting rotation of a servo motor 1 14, acting as the monitor 
of the pressure which the load cell 1 1 1 and the load cell detecting element 117 detected. 
[0020] Air cooling is carried out, after this heating termination, when it results in 150 degrees C, 
pressurization and jet of gas are stopped, and junction is terminated (step 55). 
[0021] The joint joined as mentioned above was evaluated. First, the relation between the virtual 
junction temperature at the time of this heating and bonding strength was investigated. The result is 
shown in drawing 7 . Bonding strength was measured by the peel test 90 degrees. The crosshead speed 
at the time of a peel test is 40 mm/min. The thickness of the solder 24 of a precoat is 35 micrometers. 
Although bonding strength was 1 .7Ns/mm on the average, when the sample of the gestalt of this 
operation joined by the hypoxia concentration of 120 ppm of oxygen densities raised virtual junction 
temperature in the case of 225-degree C virtual junction temperature, bonding strength rose rapidly and 
the reinforcement of an average of 3.8Ns/mm was obtained at 240 degrees C. Bonding strength is almost 
fixed even if it raises virtual junction temperature rather than 240 degrees C. Moreover, in the virtual 
junction temperature of 240 degrees C, as a result of investigating about the relation between bonding 
strength and an oxygen density, if an oxygen density becomes higher than 120 ppm, reinforcement tends 
to fall and dispersion in bonding strength is also large as compared with the case of 120 ppm. 
[0022] As shown in drawing 8 , when relation with bonding strength was investigated next using the 
sample to which the thickness of the solder 24 of a precoat was changed, and the thickness of the precoat 
solder 24 was 23 micrometers, it was 2.8Ns/mm in reinforcement on the average, but when thickness of 
the precoat solder 24 was thickened, reinforcement became high and the reinforcement of 3.7-4Ns/mm 
was obtained in 35 micrometers or more. 

[0023] Moreover, as shown in drawing 7 and drawing 8 , the gestalt of the destruction at the time of a 
peel test had the destruction which exfoliates in those with two kind, and a junction interface, and the 
destruction which the premature start lead 31 fractures, without exfoliating in a junction interface. All 
the samples these heating temperature of whose of step 54 is 225 degrees C exfoliated in the junction 
interface. Both interfacial peeling and lead fracture produced each of samples these heating temperature 
of whose is 235 degrees C, and samples which this heating temperature joined to the sample of 300 ppm 
of oxygen densities in the atmospheric-air ambient atmosphere by 240 degrees C. Moreover, all the 
samples of 120 ppm of oxygen densities were lead fracture at this heating temperature of 240 degrees C 
or more. These things showed that such big bonding strength could be obtained that it fractures not with 
a junction interface but with a lead when an oxygen density makes it 120 ppm at this heating 
temperature of 240 degrees C or more. 

[0024] When an oxygen density repeated the repair junction for relieving defect components by 120 
ppm and next performed it at this heating temperature of 240 degrees C or more, it investigated about 
whether bonding strength changes by the count of repair. 

[0025] The approach of a repair junction experiment is explained using drawing 9 . First, the premature 
start lead 3 1 of the sample joined the first stage by the approach explained by drawing 5 is bent to 4 
coincidence, it tears off in the direction of 180 degrees, FPC30 is removed from a substrate 20 (step 91 
of drawing 9 ), and a substrate 20 is reused (step 92). At this time, a part of solder 24a of the solder 24 
by which the precoat was carried out remains to both ends. Next, the additional slack type solder 95 
which processed and formed the solder ball is carried in the core of a pad 21, and new FPC20 is 
positioned and carried on a substrate 20 (step 93). This is carried in the stage 101 of bonding equipment, 
it heats and pressurizes by steps 51-55 of drawing 5 , and repair junction is performed. This repair 
junction was performed repeatedly the number of times defined beforehand. The bonding strength when 
performing repair junction and relation with the count of repair are shown in drawing 10 . In addition, 
the solder amount of supply of the additional solder 95 was made into phi0.23mm a solder ball and an 
EQC. Like drawing 10 , the bonding strength to five counts of repair was level almost equivalent to 
early age strength. The gestalt of the destruction in the case of the peel test which investigates bonding 
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strength was lead fracture. On the other hand, about the oxygen density, in 300 ppm, and a high- 
concentration case and an atmospheric-air ambient atmosphere, compared with the first stage, 
reinforcement fell a little by three - four repair, and dispersion in strong was also large. From these 
things, by repairing by hypoxia concentration using the bonding equipment of the gestalt of this 
operation showed that repair junction of a repeat could be performed with the same bonding strength as 
the first stage. 

[0026] Thus, since the bonding equipment of the gestalt of this operation is surrounded in the duplex 
with the gas purge nozzles 8 and 9 around heating / pressurization tool 6, it can make a hypoxia ambient 
atmosphere with little inert gas in a short time that what is necessary is to be filled only with the space of 
the small capacity of the perimeter for bonding with inert gas. Moreover, since the gas purge nozzles 8 
and 9 also move up and down with vertical movement of heating / pressurization tool 6, the special 
actuation for making hypoxia ambient atmosphere space is unnecessary. That is, a hypoxia ambient 
atmosphere is formed only by making gas blow off, a hypoxia ambient atmosphere is broken with a rise 
of heating / pressurization tool 6, and after junction termination can open the space of a hypoxia ambient 
atmosphere. Since a stage 101 top serves as a big open space by this, receipts and payments of a sample 
are easy. From these things, by using the bonding equipment of the gestalt of this operation, junction in 
hypoxia concentration (bonding) can be performed with a short time and small capacity, and soldering 
which does not use flux can be performed for high productivity. 

[0027] Moreover, with the bonding equipment of the gestalt of this operation, since it is the dual 
structure in which the gas purge nozzle 8 enclosed further the perimeter of the gas purge nozzle 9 
surrounding the perimeter of heating / pressurization tool 6, the space of inert gas can be obtained by 
time amount with short level usable [ with a production line ]. The result of having measured time 
amount change of the oxygen density of the space of the perimeter for bonding at the time of using a gas 
purge nozzle as the case where it is made one layer, and a duplex is shown in drawing 11 . By using a 
gas purge nozzle as a duplex shows that target hypoxia concentration (120 ppm) can be reached by the 
time amount of abbreviation one half as compared with the case where it is made one layer. Moreover, 
when the relation of ********** of the nitrogen quantity of gas flow in the case of the gas purge nozzle 
of a duplex and the space of the perimeter for bonding is measured, it turns out that hypoxia 
concentration can be reached in a short time, so that a quantity of gas flow is large. Therefore, by 
experimenting beforehand, a quantity of gas flow can be defined so that a target oxygen density may be 
reached by the time amount (for example, 20 seconds) demanded with a production line. 
[0028] Moreover, although the gas purge nozzles 8 and 9 are constituted from above-mentioned bonding 
equipment by putting the thin pipe of a path in order, it is not restricted to this structure and can also be 
made the gas purge nozzles 8 and 9 which have the diffuser 15 of a slit configuration like drawing 13 . 
Moreover, a gas purge nozzle can also be made into the structure which it has more than Mie. 
[0029] Moreover, since the closing motion bulb 12 is independently formed with the gas purge nozzles 8 
and 9, time difference is attached and it can be made to blow off in the bonding procedure of drawing 5 , 
although inert gas was made to blow off from the gas purge nozzle 8 and the gas purge nozzle 9 to 
coincidence. 

[0030] Moreover, although the precoat pewter 24 is not heated from a stage 101 side in the bonding 
procedure of drawing 5 , it is also possible by heating a stage 101 to heat a substrate 20 and to carry out 
preheating of the precoat solder 24. 

[0031] Next, the appearance of the joint joined by the bonding approach of the gestalt above-mentioned 
operation was observed, and matching with an appearance with the bonding strength of the premature 
start lead 3 1 of solder and a fracture gestalt was tried, it is because distinction will become possible 
easily about an appearance to a defective at the time of mass production if it obtains and that which is 
can judge a junction condition by the appearance after junction. 

[0032] When the appearance of the sample joined in the bonding procedure of drawing 5 was observed, 
the solder after junction is in the side face of the premature start lead 31, and the sample this heating 
temperature of whose of step 54 is 225 degrees C had not been damp and gone up [ solder ] to the top 
face of the premature start lead 31. Moreover, the sample which did not carry out a nitrogen gas purge 
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but was joined by 240 degrees C of these heating in atmospheric air, And the sample (35 micrometers in 
thickness [ Both ] of the solder 24 of a precoat) joined by 240 degrees C of these heating by 300 ppm of 
oxygen densities Solder was damp and had gone up to the top face of the premature start lead 31, and 
although solder rose and the part formed the solder fillet 71 (refer to drawing 14 ), to a part of cross 
direction of the premature start lead 31, solder was damp and had not gone up. Moreover, although 
solder was damp on the top face of the premature start lead 31 at 240 degrees C of these heating also 
when the thickness of the precoat solder 24 was as thin as 23 micrometers, 120 ppm of oxygen densities 
went up and the part formed the solder fillet 71 at them, solder had not been [ a part of] damp and gone 
up crosswise [ a part of]. When these solder was damp, a riser was inadequate and the peel test was 
performed, it exfoliated from the junction interface. Moreover, the above-mentioned sample joined in 
atmospheric air was lusterless on the surface of solder, and had become the shape of a ball considered to 
be the effect of oxidation on the outskirts. In the case of the sample joined on condition that drawing 5 
whose thickness of the precoat solder 24 is 35 micrometers, the solder fillet 71 was formed in the both 
sides of the part which solder was damp, and went up to the top face of the premature start lead 31, and 
pressurized it like drawing 14 by 240 degrees C of these heating by 120 ppm of oxygen densities to 
these. When the peel test was performed to this sample, the destructive gestalt became lead fracture by 
all samples, and it turned out that it is high bonding strength. 

[0033] The relation of the formation and bonding strength of the solder fillet 71 is shown in drawing 1 1 . 
When the both sides of the part which the solder fillet 71 pressurized like drawing 1 1 are not formed, as 
for a peel test, total exfoliates in a junction interface and that it is low also shows reinforcement. 
Moreover, when formed in one side of the part which the solder fillet 71 pressurized, it becomes lead 
fracture and the destructive gestalt of both interfacial peeling. When formed in the both sides of the part 
which the solder fillet 71 pressurized to these, the destructive gestalt was total lead fracture and was 
high. [ of bonding strength ] 

[0034] When gazed at the organization of the solder of the cross section of a joint in which the solder 
fillet is formed, to most solder not remaining in the part pressurized with heating / pressurization tool 6, 
by both the side, solder rose on the premature start lead 31, and the solder fillet 71 was formed. It was in 
the condition which solder exists also between the premature start lead 3 1 and a pad 21, and the 
premature start lead 3 1 is inserted with solder from the upper and lower sides at this time, and is 
embedded with solder. The maximum thickness of the solder which exists in the top face of the 
premature start lead 31 was 50-70 micrometers. Thus, since the premature start lead 31 is embedded 
with solder when the solder fillet 71 is formed, if a peel test is performed, it will be thought that lead 
fracture is carried out in front rather than it destroys by the interface of solder / premature start lead 3 1 . 
Moreover, it gets wet, a riser is inadequate, when [ to the premature start lead 31 of solder ] the fillet 71 
has not covered the premature start lead 31, it has things that the tensile strength of the premature start 
lead 31 exceeds the interface reinforcement of solder and the premature start lead 31, and it is 
considered to become interfacial peeling in this case. When the appearance of the joint after junction is 
observed, and it is formed in the both sides of the part which the solder fillet 71 pressurized from these 
things or the solder fillet 71 has covered the whole width of face of a lead, it is possible to be able to 
judge that big bonding strength is obtained and to distinguish from an excellent article. Moreover, strong 
large junction can be performed by adjusting so that it may be formed in the both sides of the part to 
which the solder fillet 71 pressurized junction conditions, such as an oxygen density at the time of 
bonding, and this heating temperature, or the solder fillet 71 may cover the whole width of face of the 
premature start lead 3 1 . 

[0035] Next, the appearance of the joint at the time of repairing like drawing 9 was observed. 
Consequently, when the procedure of drawing 5 performed initial junction and repair in the hypoxia 
concentration ambient atmosphere of 120 ppm of oxygen densities, it was not based on the count of 
repair, but the solder fillet 71 was formed in the both sides of the part which solder was damp, and went 
up to the top face of the premature start lead 31, and pressurized it. Moreover, in case the premature start 
lead 3 1 is removed for repair, in order for some solder to surely remain on a pad 21, when the additional 
solder 95 was supplied, the amount of solder at the time of junction increased, and some solder 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



6/21/2004 



Page 7 of 8 



overflowed the pad 21. However, there was no fear of the defect (bridge) of the solder which the 
adjacent terminal protruded also after three repair contacting. Moreover, by the sample after five repair, 
although the flash of solder was still larger rather than the 3 times repair back, a poor bridge was not 
reached. 

[0036] on the other hand — each sample which repaired in 300 ppm of oxygen densities and atmospheric 
air is four repair, and its formation of the solder fillet 71 is inadequate — becoming — many of solder — 
the side face of the premature start lead 3 1 — the bank — moreover — from a substrate 20 — becoming — 
it was disturbing. By the sample barely repaired in atmospheric air by the sample of 300 ppm of oxygen 
densities although the bridge had not been carried out, the bridge was produced in part. Moreover, the 
case of three repair was also the same inclination as 4 times of cases, and although the bridge was not 
generated, solder was considerably protruded from the substrate 20. 

[0037] The relation of the flash width of face of solder and the count of repair in repair is shown in 
drawing 15 . In addition, the flash width of face of solder is the width of face of the solder protruded 
from the pad 21 . There is no possibility that at least four repair may not pass over the flash of solder to 
about 0.1mm at the maximum, but the solder of the adjoining pad 21 may carry out a bridge in repair of 
the hypoxia ambient atmosphere of 120 ppm of oxygen densities by the bonding procedure of drawing 
5 . In five repair, the maximum flash width of face was set to about 0.2mm, and concern of a bridge 
produced it. On the other hand, in repair in 300 ppm of oxygen densities, and an atmospheric-air 
ambient atmosphere, as compared with 120 ppm of oxygen densities, flash width of face was large, and 
we were anxious about the bridge with three repair. This is considered to be based on the following 
factors. Injunction in 300 ppm of oxygen densities, or atmospheric air, the solder to the top face of the 
premature start lead 31 is damp, and since the riser is bad, solder is breadth and a cone to the outside of a 
pad 21. The solder which spread on the outside of a pad 21 remains to a pad 21 side in the case of 
removal of lead 3 1 . And residual solder has bad **** in order to tend to oxidize, in the junction at the 
time of repair, for a pile reason, a temperature rise becomes [ the heat of a tool 6 ] small on the outside 
of a pad 21 at propagation, and residual solder cannot melt further easily. Moreover, although the 
additional solder 95 is supplied to repair, in the high ambient atmosphere of an oxygen density, it gets 
wet, and since stage fright is not good, some solder spreads on the outside through which the additional 
solder 95 passes premature start lead 31 and which is a pad 21. Thus, the additional spreading solder 95 
extrudes residual solder outside further, and opens residual solder outside at every repair. For this 
reason, if repair is repeated, solder will overflow the both sides of a pad 21 and it will be thought that it 
is connected with a bridge. On the other hand, by junction of 120 ppm of oxygen densities, in order that 
[ of the premature start lead 3 1 ] solder is damp and may go up up and down, solder is a pile to breadth 
to the outside of a pad. For this reason, there is little solder which is removed with the premature start 
lead 31 when lead 31 is removed, and remains on a pad 21. Therefore, the flash of solder is small even if 
it repeats repair. 

[0038] Thus, since the bonding equipment of the gestalt of this operation can be repaired by the hypoxia 
concentration of 120 ppm, there are few flashes of solder and it can perform repair of a repeat without 
flux. 

[0039] Although the above-mentioned explanation explained the case where the pad of the substrate 20 
of a configuration and the premature start lead 31 of FPC30 which were shown in drawing 4 (a) and (b) 
were joined to the example, the magnetic head for hard disk drives can be manufactured using the 
bonding equipment and the bonding approach of a gestalt of this operation. The magnetic head 
manufactured using the bonding approach mentioned above to drawing 16 is shown. The magnetic head 
of drawing 16 contains the suspension 162 in which two or more magnetic-head components 161 
protected with the slider and the magnetic-head component 161 were attached, respectively, and the 
carriage 163 which supports a suspension 162. The substrate 164 is arranged in the base of carriage 163. 
From the substrate 164 to the magnetic-head component 161, the long taele FPC 166 is arranged along 
the suspension 162 and the side face of carriage 163. In the edge by the side of the magnetic-head 
component 161 of FPC 166, the terminal is arranged and wirebonding of this terminal is carried out to 
the magnetic-head component 161. Moreover, the premature start lead 167 arranges in the edge by the 
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w side of the reverse of FPC166, and is arranged at it. Soldering junction of this premature start lead 167 is 
carried out with the putt 165 of a substrate 164, respectively. It can be made to join with high 
productivity and big bonding strength by performing this soldering junction in a hypoxia ambient 
atmosphere using the bonding equipment of the gestalt of this operation. Moreover, it can be equal also 
to repair of a repeat. In order not to use flux, this junction is non-raising dust, and even if it joins in the 
condition that the magnetic head is contained by the container, it does not have a possibility of spoiling 
the dependability of magnetic-head equipment by raising dust. Therefore, the magnetic-head equipment 
of high dependability can be offered by using the bonding equipment of the gestalt of this operation, and 
manufacturing and repairing magnetic-head equipment. 
[0040] 

[Effect of the Invention] As mentioned above, according to this invention, it is bonding equipment for 
soldering and the bonding equipment which can perform soldering which does not use flux for high 
productivity can be offered. 



[Translation done.] 
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